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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve safety in a device handling 
hydrogen by detecting the leakage of hydrogen quickly. 

SOLUTION: In a fuel cell device 10, hydrogen supplied as a fuel gas to a ■% 
fuel cell 30 is stored in a hydrogen bomb 20. The hydrogen stored in the 
hydrogen bomb 20 contains a prescribed quantity of a sulfur compound 
which is an odorant. The hydrogen containing the odorant is desulfurized 
in a deodorization part 28 before being supplied to the fuel cell 30. When 
the hydrogen leaks in a flow passage from the hydrogen bomb 20 to the 
deodorization part 28, the leakage is detected by the odor of the odorant 
contained in the hydrogen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen feeder which is characterized by providing the following and which supplies hydrogen to the 
predetermined equipment which consumes hydrogen. A hydrogen storage means to store hydrogen. It is an odorization 
agent storage means to take out the hydrogen stored in the aforementioned hydrogen storage means, to have a 
hydrogen supply means to supply this hydrogen to the aforementioned predetermined equipment, and to store the 
odorization agent from which recognition of the existence of the aforementioned hydrogen supply means is attained 
according to an odor. An odorization agent mixture means to mix the odorization agent taken out from the 
aforementioned odorization agent storage means in the hydrogen taken out from the aforementioned hydrogen storage 
means at a predetermined rate. 

[Claim 2] It is the hydrogen feeder which the aforementioned odorization agent storage means stores the 
aforementioned odorization agent where it was a hydrogen feeder according to claim 1, and the aforementioned 
odorization agent is a rate higher than the rate with which hydrogen is mixed with the aforementioned odorization 
agent mixture means and is mixed in hydrogen, and mixes the aforementioned odorization agent in the state where the 
aforementioned odorization agent mixture means was mixed in hydrogen, in the aforementioned hydrogen. 
[Claim 3] The aforementioned hydrogen storage means is a hydrogen feeder according to claim 1 or 2 which stores 
hydrogen by having a hydrogen storing metal alloy and carrying out occlusion of the hydrogen to this hydrogen storing 
metal alloy. 

[Claim 4] It is the hydrogen feeder have a hydrogen storage means are the hydrogen feeder which supplies hydrogen to 
the predetermined equipment which consumes hydrogen, and store hydrogen, and a hydrogen supply means supply the 
hydrogen which stored in the aforementioned hydrogen storage means to the aforementioned predetermined 
equipment, and carry out that the aforementioned hydrogen storage means stores where the odorization agent from 
which recognition of the existence is attained according to an odor in the aforementioned hydrogen is mixed at a 
predetermined rate as the feature. 

[Claim 5] There is no claim 1 which is t-butyl mercaptan, and the aforementioned odorization agent is the hydrogen 
feeder of a publication 4 either. 

[Claim 6] There is no claim 1 further equipped with an odorization agent removal means to remove some [ at least ] 
specific components of the components which constitute the aforementioned odorization agent mixed by the 
aforementioned hydrogen from the aforementioned hydrogen, and the aforementioned hydrogen supply means is the 
hydrogen feeder of a publication 5 either, before supplying hydrogen to the aforementioned predetermined equipment. 
[Claim 7] The aforementioned odorization agent removal means is a hydrogen feeder according to claim 6 
characterized by removing the aforementioned specific component by having the remover which triggers a chemical 
reaction with the aforementioned specific component which constitutes the aforementioned odorization agent, and 
advancing this chemical reaction. 

[Claim 8] It is the hydrogen feeder which it is a hydrogen feeder according to claim 7, and the aforementioned 
odorization agent is a sulfur compound, and is characterized by the aforementioned remover being a devulcanizing 
agent which removes a sulfur content from the aforementioned odorization agent. 

[Claim 9] The aforementioned remover is a hydrogen feeder according to claim 8 characterized by being the 
devulcanizing agent of a zinc-oxide system. 

[Claim 10] There is no claim 7 equipped with a temperature control means to adjust the temperature of the 
aforementioned remover, and the aforementioned odorization agent removal means is the hydrogen feeder of a 
publication 9 either. 

[Claim 11] There is no claim 1 which equips further the outside of a part where hydrogen should circulate in the 
aforementioned hydrogen feeder with the hydrogen sensor which can detect the hydrogen in a predetermined density 
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range, and it is the hydrogen feeder of a publication 10 either. 

[Claim 12] It is fuel cell equipment which is fuel cell equipment equipped with the fuel cell which receives supply of 
the fuel gas containing hydrogen, and the oxidization gas containing oxygen, and obtains electromotive force according 
to electrochemical reaction, is a claim 1 or the aforementioned predetermined equipment which it has the hydrogen 
feeder of a publication 1 1 either, and hydrogen is supplied to the aforementioned ftiel cell from the aforementioned 
hydrogen feeder, and consumes this hydrogen, and is characterized by to use this hydrogen as the aforementioned fuel 
gas. 

[Claim 13] The hydrogen method of detection which the hydrogen which passes through the hydrogen passage formed 
in the aforementioned equipment in the odorization agent from which it is the hydrogen method of detection which 
detects disclosure of hydrogen in the equipment which deals with hydrogen, and recognition of the existence is attained 
according to an odor is made to contain, and makes detectable disclosure of the hydrogen from the aforementioned 
hydrogen passage according to the odor of the aforementioned odorization agent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hydrogen feeder which supplies hydrogen, 
fuel cell equipment equipped with the fuel cell using the hydrogen supplied from this hydrogen feeder as fuel gas, and 
the hydrogen method of detection for detecting disclosure of hydrogen in detail about ftiel cell equipment equipped 
with a hydrogen feeder and this hydrogen feeder, and the hydrogen method of detection. 
[0002] 

[Description of the Prior Art] Conventionally, a fuel cell is supplied by making hydrogen gas into fuel gas, and the 
composition which generates electricity according to electrochemical reaction is known. Here, although hydrogen gas 
is an inflammability and the handling takes sufficient cautions, with equipments which deal with hydrogen gas, such as 
equipment equipped with the above-mentioned fuel cell, to secure sufficient safety is desired by the cure supposing the 
time of disclosure of hydrogen gas. For example, the hydrogen detection equipment which detects the amount of 
hydrogen which generates water to JP,7-325075,A and began to leak from the hydrogen which began to leak to it based 
on the amount of the produced water is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the hydrogen detection equipment known conventionally needs 
to present a combustion reaction etc. with the gas which is a candidate for detection, and its structure of equipment is 
comparatively complicated. Therefore, it assumed, when failure occurred in such equipment, and reservation of the 
further safety was desired. Moreover, the hydrogen detection equipment known conventionally was what operates 
hydrogen detection, while the fuel cell which is equipment which receives supply of hydrogen worked. While the 
equipment which receives supply of hydrogen was not working, there is a possibility that hydrogen may begin to leak 
from the hydrogen feeder prepared in order to present this equipment with hydrogen, and, also in such a case, to enable 
detection of disclosure of hydrogen and to improve safety further was desired. 

[0004] The hydrogen feeder of this invention solved such a problem, detected promptly disclosure of the hydrogen in 
the equipment which deals with hydrogen, was made for the purpose of raising safety, and took the next composition. 
[0005] 

[A The means for solving a technical problem, and its operation and effect] A hydrogen storage means for the 1st 
hydrogen feeder of this invention to be a hydrogen feeder which supplies hydrogen to the predetermined equipment 
which consumes hydrogen, and to store hydrogen, The hydrogen stored in the aforementioned hydrogen storage means 
is taken out, and it has a hydrogen supply means to supply this hydrogen to the aforementioned predetermined 
equipment, the aforementioned hydrogen supply means Let it be a summary to have an odorization agent storage 
means to store the odorization agent from which recognition of the existence is attained according to an odor, and an 
odorization agent mixture means to mix the odorization agent taken out from the aforementioned odorization agent 
storage means in the hydrogen taken out from the aforementioned hydrogen storage means at a predetermined rate. 
[0006] The 1st hydrogen feeder of this invention constituted as mentioned above takes out the hydrogen which stored 
hydrogen and was stored for a hydrogen storage means, and supplies hydrogen to the predetermined equipment which 
consumes hydrogen. Moreover, it has an odorization agent storage means to store the odorization agent from which 
recognition of the existence is attained, according to the odor, and the odorization agent taken out from the 
aforementioned odorization agent storage means in the hydrogen taken out from the aforementioned hydrogen storage 
means is mixed at a predetermined rate. 

[0007] Since an odorization agent is mixed by the hydrogen taken out from the hydrogen storage means according to 
the 1st hydrogen feeder of such this invention, when disclosure of hydrogen occurs in the aforementioned hydrogen 
feeder, disclosure of hydrogen can be promptly sensed according to the odor of an odorization agent. Therefore, it 
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becomes possible to take required measures immediately, and the safety in a hydrogen feeder can be raised. Moreover, 
the hydrogen feeder is equipped with the hydrogen sensor which detects disclosure of hydrogen, and since disclosure 
of hydrogen can be sensed according to an odor when this sensor breaks down, sufficient safety is securable. 
[0008] In addition, in the 1st hydrogen feeder of this invention, as a way a hydrogen storage means stores hydrogen, it 
stores in the state of a gas, and also various modes, such as storing by carrying out occlusion to a hydrogen storing 
metal alloy, or storing in the state of a liquid, can be taken. 

[0009] In the 1st hydrogen feeder of this invention, the aforementioned odorization agent storage means is a rate higher 
than the rate with which the aforementioned odorization agent is mixed by hydrogen with the aforementioned 
odorization agent mixture means, and stores the aforementioned odorization agent in the state where it mixed in 
hydrogen, and the aforementioned odorization agent mixture means is good also as mixing the aforementioned 
odorization agent in the state where it mixed in hydrogen, in the aforementioned hydrogen. 

[0010] In order to use such composition, then the odorization agent beforehand mixed by hydrogen, operation which 
mixes an odorization agent in the hydrogen taken out from the hydrogen storage means becomes easy. Moreover, it 
becomes easy to manage the concentration of the odorization agent mixed in hydrogen. 

[001 1] Moreover, in the 1st hydrogen feeder of this invention, the aforementioned hydrogen storage means is good also 
as storing hydrogen by having a hydrogen storing metal alloy and carrying out occlusion of the hydrogen to this 
hydrogen storing metal alloy. 

[0012] A hydrogen storage means for the 2nd hydrogen feeder of this invention to be a hydrogen feeder which supplies 
hydrogen to the predetermined equipment which consumes hydrogen, and to store hydrogen, Having a hydrogen 
supply means to supply the hydrogen stored in the aforementioned hydrogen storage means to the aforementioned 
predetermined equipment, the aforementioned hydrogen storage means makes it a summary to store the odorization 
agent from which recognition of the existence is attained according to an odor in the aforementioned hydrogen in the 
state where it mixed at a predetermined rate. 

[0013] According to an odor, where the odorization agent from which recognition of the existence is attained is mixed 
at a predetermined rate, the 2nd hydrogen feeder of this invention constituted as mentioned above stores hydrogen in a 
hydrogen storage means, and supplies this stored hydrogen to it to the predetermined equipment which consumes 
hydrogen. 

[0014] Since the odorization agent is mixed by the hydrogen stored in a hydrogen storage means according to the 2nd 
hydrogen feeder of such this invention, when disclosure of hydrogen occurs in the aforementioned hydrogen feeder, 
disclosure of hydrogen can be promptly sensed according to the odor of an odorization agent. Therefore, it becomes 
possible to take required measures immediately, and the safety in a hydrogen feeder can be raised. Moreover, the 
hydrogen feeder is equipped with the hydrogen sensor which detects disclosure of hydrogen, and since disclosure of 
hydrogen can be sensed according to an odor when this sensor breaks down, sufficient safety is securable. 
[0015] In the 1st of this invention, and the 2nd hydrogen feeder, the aforementioned odorization agent is good also as 
being t-butyl mercaptan. 

[0016] Moreover, in the 1st of this invention, and the 2nd hydrogen feeder, the aforementioned hydrogen supply means 
is good also as having further an odorization agent removal means to remove some [ at least ] specific components of 
the components which constitute the aforementioned odorization agent mixed by the aforementioned hydrogen from 
the aforementioned hydrogen, before supplying hydrogen to the aforementioned predetermined equipment. 
[0017] When there is a possibility that un-arranging [ which originates in an odorization agent in the above-mentioned 
predetermined equipment which receives supply of hydrogen from such composition, then a hydrogen feeder ] may 
arise, it can prevent that un-arranging arises by removing the specific component which causes this un-arranging. 
Therefore, are concerned, there is nothing the above-mentioned predetermined equipment which receives supply of 
hydrogen from a hydrogen feeder to be [ what equipment ], and the odorization agent to be used can be chosen. 
[0018] In such a hydrogen feeder, the aforementioned odorization agent removal means is good also as removing the 
aforementioned specific component by having the remover which triggers a chemical reaction with the aforementioned 
specific component which constitutes the aforementioned odorization agent, and advancing this chemical reaction. 
[0019] Here, the aforementioned odorization agent is a sulfur compound and the aforementioned remover is good also 
as being the devulcanizing agent which removes a sulfur content from the aforementioned odorization agent. 
[0020] In the sulfur compound, when it is spread in the atmosphere and about 1000 times dilutes, it is possible to sense 
the existence according to an odor, immediately, it has the odor which can be recognized to be a nasty smell, and the 
matter which is excellent as an odorization agent is known. Sulfur can prevent that the sulfur compound used as an 
odorization agent checks a catalysis by removing a sulfur content by the above-mentioned devulcanizing agent, 
although sticking to various noble metal catalysts and checking the operation is known. Therefore, when the equipment 
which receives supply of hydrogen from a hydrogen feeder is equipment equipped with a noble metal catalyst like a 
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fuel cell, it does not produce un-arranging by mixing an odorization agent in hydrogen. 

[0021] Moreover, in such a hydrogen feeder, the aforementioned remover is good also as being the devulcanizing agent 
of a zinc-oxide system. By using such a devulcanizing agent, the concentration of the sulfur compound used as an 
odorization agent can fully be reduced. 

[0022] Moreover, in such a hydrogen feeder, the aforementioned odorization agent removal means is good also as 
having a temperature control means to adjust the temperature of the aforementioned remover. When a chemical 
reaction removes the aforementioned specific component, activity of the above-mentioned chemical reaction can be 
made high enough by adjusting the temperature of the aforementioned remover. Thus, by raising the efficiency in 
which a chemical reaction advances, it becomes possible to miniaturize the above-mentioned odorization agent 
removal means more. 

[0023] Moreover, in the 1st of this invention, and the 2nd hydrogen feeder, it is good also as equipping further the 
outside of a part where hydrogen should circulate in the aforementioned hydrogen feeder with the hydrogen sensor 
which can detect the hydrogen in a predetermined density range. Thereby, it becomes detectable [ disclosure of 
hydrogen ] also by the hydrogen sensor, and the safety in a hydrogen feeder can further fully be secured. 
[0024] The fuel cell equipment of this invention is fuel cell equipment equipped with the fuel cell which receives 
supply of the fuel gas containing hydrogen, and the oxidization gas containing oxygen, and obtains electromotive force 
according to electrochemical reaction, is a claim 1 or the aforementioned predetermined equipment which it has the 
hydrogen feeder of a publication 1 1 either, and hydrogen is supplied to the aforementioned fuel cell from the 
aforementioned hydrogen feeder, and consumes this hydrogen, and makes it a summary to use this hydrogen as the 
aforementioned fbel gas. 

[0025] Since the hydrogen with which the odorization agent was mixed in the hydrogen feeder circulates according to 
the fuel cell equipment of such this invention, when disclosure of hydrogen occurs in the aforementioned hydrogen 
feeder, disclosure of hydrogen can be promptly sensed according to the odor of an odorization agent. Therefore, it 
becomes possible to take required measures immediately, and the safety of fuel cell equipment equipped with the fuel 
cell using hydrogen as fuel gas can fully be secured. 

[0026] The hydrogen method of detection of this invention is the hydrogen method of detection which detects 
disclosure of hydrogen in the equipment which deals with hydrogen, and the hydrogen which passes through the 
hydrogen passage formed in the aforementioned equipment in the odorization agent from which recognition of the 
existence is attained according to an odor is made to contain it, and it makes it a summary to make detectable 
disclosure of the hydrogen from the aforementioned hydrogen passage according to the odor of the aforementioned 
odorization agent. 

[0027] Since the hydrogen which passes through hydrogen passage contains an odorization agent according to the 
hydrogen method of detection of such this invention, when hydrogen is revealed from the above-mentioned hydrogen 
passage, disclosure of hydrogen can be promptly sensed according to the odor of an odorization agent. The hydrogen 
passage through which the hydrogen containing an odorization agent passes here may be a part of the hydrogen 
passage formed in the equipment which deals with the above-mentioned hydrogen, and when disclosure of hydrogen 
occurs in the passage through which the hydrogen containing an odorization agent passes, it can acquire the above- 
mentioned effect. 
[0028] 

[Embodiments of the Invention] In order to clarify further composition and an operation of this invention explained 
above, the gestalt of operation of this invention is explained in order of the following based on an example. 
1. Odorization to Composition 2. Hydrogen of Fuel Cell Equipment 10 of 1st Example, and Deodorization ~ 
Composition [0029] of Fuel Cell Equipment 210 of Composition 4. 3rd Example of Fuel Cell Equipment 1 10 of 3. 2nd 
Example (1) Composition of the fuel cell equipment 10 of the 1st example : drawing 1 is explanatory drawing showing 
the outline of the composition of the fuel cell equipment 10 which is one suitable example of this invention. Fuel cell 
equipment 10 makes the main components the hydrogen bomb 20, a reducing valve 22, a flow control valve 24, a 
humidifier 26, the deodorization section 28, a fuel cell 30, a pump 40, a blower 42, a control section 50, and the 
hydrogen sensor 44. Hereafter, each [ these ] element is explained. 

[0030] The hydrogen bomb 20 is storage equipment which stores hydrogen gas by high pressure. In addition, t-butyl 
mercaptan (TBM) is beforehand mixed as an odorization agent by die concentration which is lOOppb - Number ppm by 
the hydrogen which the hydrogen bomb 20 with which the fuel cell equipment 10 of this example is equipped stores. 
Hereafter, the hydrogen which mixed the odorization agent in this way is called odorization agent addition hydrogen. 
The reducing valve 22 is formed in the passage linked to the hydrogen bomb 20, and makes even a predetermined 
pressure decompress mechanically the odorization agent addition hydrogen supplied from the hydrogen bomb 20 
through this passage. The flow control valve 24 is further formed in the downstream rather than the reducing valve 22 
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in the above-mentioned passage linked to the hydrogen bomb 20, and adjusts the flow rate of the odorization agent 
addition hydrogen decompressed with the reducing valve 22 to a desired flow rate. The flow control valve 24 is 
connected to the control section 50, and a drive state (state of flow control) is controlled by the control section 50. 
[0031] It has connected with a flow control valve 24 through predetermined passage, and a humidifier 26 humidifies 
the odorization agent addition hydrogen adjusted to the desired flow rate. As the method of humidification with a 
humidifier 26, it is good also as, for example, humidifying by bubbling, or although a liquid is not penetrated, a gas is 
good also as contacting odorization agent addition hydrogen and water through the permeability film to penetrate, and 
humidifying odorization agent addition hydrogen. 

[0032] The deodorization section 28 has connected with a humidifier 26 through predetermined passage, and 
deodorizes the humidified odorization agent addition hydrogen. That is, the deodorization section 28 deodorizes by 
desulfurization which removes a sulfur content from the above-mentioned odorization agent added in hydrogen. The 
deodorization section 28 of this example is equipped with the zinc oxide in order to desulfurize an odorization agent. 
Moreover, the deodorization section 28 is equipped with the heater and temperature sensor which are not illustrated, 
and is maintaining the temperature in the deodorization section 28 at the 250 degrees C - 300 degrees C temperature 
requirement suitable for desulfurization. Namely, while the detecting signal of a temperature sensor is inputted into a 
control section 50, based on this detecting signal, a control section 50 drives a heater, and it adjusts it so that the 
internal temperature of the deodorization section 28 may become in the temperature requirement of the above- 
mentioned request. In addition, a heater is good also as using the electrical energy produced in power generation of a 
fuel cell 30, and good also as preparing further the rechargeable battery which is not illustrated to fuel cell equipment 
10, and receiving supply of power from this rechargeable battery. 

[0033] If odorization agent addition hydrogen is supplied to such the deodorization section 28, the sulfur in the 
molecule which constitutes an odorization agent will react with a zinc oxide, will serve as zinc sulfide, and will stop in 
the deodorization section 28. Thus, an odorization agent serves as a hydrocarbon by sulfur being removed, and it is 
discharged from the deodorization section 28 with hydrogen. In addition, the desulfurization using the zinc oxide has 
the property in which the above-mentioned reaction tends to advance, if hydrogen exists in the circumference of a zinc 
oxide, and in this example, in order to desulfurize the odorization agent mixed in hydrogen gas, desulfurization 
advances good. 

[0034] A fuel cell 30 is a solid-state polyelectrolyte type fuel cell, carries out two or more laminatings of the single cell 
equipped with an electrolyte film, an anode, a cathode, and separator, and is constituted. An electrolyte film is the ion 
exchange membrane of proton conductivity formed by solid-state polymeric materials, such as for example, a fluorine 
system resin. Both the anode and the cathode are formed of the carbon cross which wove the carbon fiber. Moreover, 
between the electrolyte film, and an anode or a cathode, the catalyst bed equipped with the catalyst which promotes 
electrochemical reaction is prepared. As such a catalyst, platinum or platinum, and the alloy that consists of other 
metals are used. Separator is formed of the conductive member which has gas impermeability, such as nature carbon of 
precise which compressed carbon and it presupposed gas un-penetrating. Moreover, this separator forms the passage of 
fuel gas and oxidization gas between the above-mentioned anode and a cathode. Electromotive force is generated by 
the hydrogen as fuel gas and the compressed air as oxidization gas being supplied to a fuel cell 30 by the above- 
mentioned passage, and going on electrochemical reaction. 

[0035] A fuel cell 30 is connected with the deodorization section 28 by predetermined passage, and the odorization 
agent addition hydrogen supplied from the hydrogen bomb 20 is humidified, after being deodorized, it is supplied to 
the anode side of a fuel cell 30 through this passage, and is used for electrochemical reaction. Moreover, the cathode 
side of a fuel cell 30 is connected with the blower 42 driven by the control section 50 by predetermined passage, and 
the air compressed by this blower 42 is supplied. The compressed air is used for electrochemical reaction by the 
cathode side of a fuel cell 30 as oxidization gas. Below, the electrochemical reaction which advances by the fuel cell 
30 is shown. (1) A formula shows the reaction by the side of an anode, and the reaction by the side of a cathode of (2) 
formulas, and the reaction shown in (3) formulas advances by the whole cell. 
[0036] 

H2 -> 2H++2e- --(1) 

(1/2) 02+2H++2e- -> H20 - (2) 

H2+(l/2)02->H20--(3) 

[0037] Although the remaining hydrogen after electrochemical reaction was presented by the anode side of a fuel cell 
30 is discharged from a fuel cell 30 through a predetermined fuel gas outflow way, this fuel gas outflow way joins the 
passage which connects the deodorization section 28 and the anode side of a fuel cell 30 and which was mentioned 
already. Moreover, after the hydrogen which the pump 40 is formed in the above-mentioned fuel gas outflow way, and 
was discharged from the anode side of a fuel cell 30 is pressurized with a pump 40, with the hydrogen newly supplied 
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via the deodorization section 28, it is again supplied to the anode side of a fuel cell 30 as fuel gas, and is used for 
electrochemical reaction. In addition, the pump 40 is connected with the control section 50, and the drive state is 
controlled by the control section 50. 

[0038] In fuel cell equipment 10, the hydrogen sensor 44 is formed in the position outside the passage where hydrogen 
circulates, and is equipment which detects the hydrogen concentration in the atmosphere. As a hydrogen sensor 44, it 
can be chosen as arbitration from the sensors based on the method of the common knowledge for detecting hydrogen 
concentration, such as a semiconductor formula, a contact combustion formula, and a heat ray semiconductor formula. 
It has connected with a control section 50 and the hydrogen sensor 44 inputs the detecting signal about hydrogen 
concentration into a control section 50. 

[0039] A control section 50 is constituted as a logical circuit centering on a microcomputer, and consists of CPU, 
ROM, RAM, input/output port, etc. (not shown). CPU performs a predetermined operation etc. here according to the 
control program set up beforehand. ROM A control program, control data, etc. required to perform various data 
processing are beforehand stored by CPU. RAM Various data required to perform various data processing by CPU 
similarly are written temporarily, input/output port While inputting the signal from the hydrogen sensor mentioned 
already, according to the result of an operation in CPU, a driving signal is outputted to each part in connection with 
operation of a fiiel cell 30, and the drive state of each part which constitutes fuel cell equipment 10 by the control 
section 50 is controlled. 

[0040] It connects with the predetermined load (not shown) and a fuel cell 30 supplies power to this load. A control 
section 50 inputs the information about the size of the power which the above-mentioned load requires, and outputs a 
driving signal to a flow control valve 24, a blower 42, etc. based on this. For example, when fuel cell equipment 10 is 
carried in an electric vehicle and it uses as a power supply for a drive of vehicles, a control section 50 inputs the 
detecting signal of the accelerator position sensor which detects the accelerator opening of vehicles, it is outputting a 
driving signal to a flow control valve 24, a blower 42, etc., supplies the fuel gas and oxidization gas of an initial 
complement to a fuel cell 30, and makes the power of the amount of requests generate, while judging the size of the 
load demanded based on this signal. 

[0041] (2) the odorization to hydrogen, and deodorization - : - doing so the effect become possible to sense disclosure 
of hydrogen according to the odor of an odorization agent, when hydrogen is revealed from the passage where the 
bomb with which hydrogen is stored, and hydrogen circulate according to the fuel cell equipment 10 of this example 
constituted as mentioned above, in order to use odorization agent addition hydrogen as hydrogen stored in the 
hydrogen bomb 20 Although disclosure of hydrogen can be detected by this hydrogen sensor 44 when the fiiel cell 
equipment 10 of this example is equipped with the hydrogen sensor 44 and there is disclosure of hydrogen, as 
described above The time of the hydrogen sensor 44 breaking down, and when the hydrogen sensor 44 does not 
operate, Or since it is possible to sense disclosure of hydrogen according to the odor of an odorization agent when a 
user does not notice the hydrogen sensor 44 having detected disclosure of hydrogen, When hydrogen is revealed, a 
required measure can be taken promptly, and the safety at the time of dealing with fuel cell equipment 10 can be raised. 

[0042] For example, if the hydrogen of the concentration beyond a predetermined value is detected and a detecting 
signal is inputted into a control section 50 by the hydrogen sensor 44 when the fuel cell equipment 10 of this example 
is carried in an electric vehicle and it uses as a power supply for a drive of vehicles, it is possible to tell disclosure of 
hydrogen to a user by considering as the composition which is made to turn on the alarm lamp which tells hydrogen 
disclosure near the driver's seat, or emits an alarm. Thus, when not driving fuel cell equipment 10 besides when the 
hydrogen sensor 44 breaks down also as forming the hydrogen sensor 44, for example, when having not turned ON the 
start switch (switch which corresponds to an ignition switch and directs starting of fuel cell equipment 10) of vehicles 
The detection or warning by the hydrogen sensor 44 are not performed, but when the above-mentioned start switch is 
turned ON, warning based on detection of the hydrogen sensor 44 will be performed for the first time. Moreover, when 
the warning in connection with hydrogen disclosure is made near the driver's seat of vehicles like the above-mentioned 
alarm lamp and the above-mentioned alarm, and there is a user outside a vehicle, there is [ even if it is a time of fuel 
cell equipment 10 having started, ] a possibility that it may be overdue to notice warning. By adding an odorization 
agent in hydrogen like the fuel cell equipment 10 of this example It becomes possible to obtain with hydrogen sensor 
44 and to sense disclosure of hydrogen promptly [ when it has broken down ]. Moreover, are concerned and it will be 
in the starting state of fuel cell equipment 10, and since disclosure of hydrogen can be promptly sensed by the user who 
is near the fuel cell equipment 10, it becomes possible to take required measures immediately, and the safety at the 
time of dealing with fiiel cell equipment 10 can be raised. 

[0043] Moreover, since the fuel cell equipment 10 of this example is stored in the hydrogen bomb 20 after mixing an 
odorization agent in hydrogen beforehand, in the hydrogen which circulates the passage of the hydrogen in fuel cell 
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equipment 10, it can be made into the state where the odorization agent of desired concentration was always added, 
enough enables sensing of disclosure of hydrogen, and can secure safety. 

[0044] Here, even if hydrogen is revealed from passage, and is spread in the atmosphere as an odorization agent mixed 
in hydrogen, for example, about 1000 times dilutes, what can enough be sensed is chosen according to the odor. As an 
odorization agent, others, tetrahydrothiophene (THT) and dimethyl sulfide (DMS), a methyl mercaptan, ethyl 
mercaptan, etc. can be chosen, for example, it is independent about these, two or more sorts of things can be mixed, or 
the matter of other type can be mixed further, and it can use. [ butyl mercaptan / 1-/ (TBM) / which was explained in 
the above-mentioned example ] 

[0045] Thus, in the matter which can be used as an odorization agent, the many contain sulfur in a molecule. Although 
the solid-state macromolecule type fuel cell which constitutes the fuel cell 30 of this example is equipped with the 
catalyst of noble-metals systems, such as platinum, as a catalyst for promoting electrochemical reaction, it has the 
property in which sulfur tends to stick to noble metals, and when a sulfur compound contains in the gas supplied to a 
fuel cell equipped with a noble metal catalyst, this sulfur compound adsorbs on a catalyst and there is a possibility of 
checking an operation (electrochemical reaction) of a catalyst. 

[0046] With the fuel cell equipment 10 of this example, the deodorization section 28 can be formed and it can prevent 
a sulfor compound adsorbing on a catalyst and checking electrochemical reaction, in order to remove sulfur from 
odorization agent addition hydrogen before supplying a fuel cell 30. As mentioned already, in the deodorization section 
28, the sulfur contained in the molecule which constitutes an odorization agent reacts with the zinc oxide which is a 
deodorant, produces zinc sulfide, and is accumulated on the front face of the above-mentioned deodorant. What is 
necessary is just to suppose that the deodorant with which the deodorization section 28 is equipped is exchanged, 
before the performance to deodorize (desulfurization) falls in the above-mentioned fuel cell equipment 10, since the 
performance which the deodorization section 28 deodorizes (desulfurization) will fall, if the accumulated dose of zinc 
sulfide increases. What is necessary is just to suppose that deodorants are exchanged etc. as composition which 
exchanges deodorants before the performance to deodorize falls, for example, if it supposes that deodorants are 
exchanged, or the hydrogen gas discharged from the deodorization section 28 is analyzed periodically and the 
odorization agent more than predetermined concentration comes to be detected, whenever it operates predetermined- 
time fuel cell equipment 10. 

[0047] Furthermore, with the fuel cell equipment 10 of this example, a heater is formed in the deodorization section 28, 
and since the inside of the deodorization section 28 is heated and internal temperature is made into the predetermined 
temperature requirement (250-300 degrees C) at this heater, the activity of the reaction which produces zinc sulfide 
from the sulfur and the zinc oxide which are contained in an odorization agent can fully be secured, and it can 
deodorize effectively (desulfurization). Furthermore, since the efficiency in which a deodorant deodorizes by fully 
securing the activity of desulphurization reaction by heating can be raised as described above, and sufficient 
deodorization effect can be acquired with a fewer deodorant, it becomes possible to miniaturize the deodorization 
section 28 more. In addition, the composition of heating for securing the activity of desulphurization reaction is good 
also as using except a heater, and in the predetermined equipment formed with fuel cell equipment or fuel cell 
equipment, when the elevated-temperature section which generates sufficient heat is prepared, it is good also as using 
the heat which this elevated-temperature section generates. 

[0048] Moreover, although it deodorized in the above-mentioned example using the zinc oxide (desulfurization), it is 
good also as deodorizing by different method. For example, it is good also as replacing with a zinc oxide and using an 
iron oxide, or is good also as desulfurizing by mixing and using these, or mixing other matter further to metallic 
oxides, such as a zinc oxide and an iron oxide, and constituting a deodorant. Or it is good by making it react with a 
metallic oxide in this way also as deodorizing by filling up the deodorization section with activated carbon and making 
an odorization agent stick to activated carbon in addition to the method of desulfurizing (an odorization agent being 
removed). When deodorizing by adsorption using activated carbon, it is not necessary to heat the inside of the 
deodorization section 28 like the above-mentioned example. 

[0049] In addition, an odorization agent is good also as not restricting to what contains sulfur in a molecule, as 
mentioned already, and using the odorization agent of other types, such as an azo compound. When it spread and 
dilutes in the atmosphere like the odorization agent mentioned already (to for example, about 1000 times), while fully 
being able to sense in that case, it is fully stable in hydrogen, and recognition is possible immediately in it being a 
nasty smell, and it is desirable to choose the odorization agent which fulfills conditions, like toxicity is frilly low. 
Moreover, what is necessary is just to suppose that it deodorizes before supplying a fuel cell, if there is a possibility of 
producing un-arranging in electrochemical reaction as well as the example which the matter used as an odorization 
agent mentioned above etc. Here, deodorization removes a component with a possibility of causing un-arranging 
[ which is included in an odorization agent ], removes the odorization agent itself, or points out changing an 
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odorization agent to the matter which does not produce un-arranging using a chemical reaction etc. From the first, 
when an odorization agent is the matter which does not produce un-arranging [ of checking electrochemical reaction ], 
it does not interfere as not preparing the deodorization section. 

[0050] Moreover, until sensing of the hydrogen disclosure by odor of an odorization agent which was described above 
desulfurizes an odorization agent, namely, when disclosure of hydrogen takes place from the hydrogen bomb 20 in the 
passage to the deodorization section 28, it becomes possible. Therefore, possibility that disclosure of the hydrogen 
which cannot be sensed according to an odor will arise can be stopped, and it is so desirable that the passage length 
which connects the deodorization section 28 and the anode side of fuel cell equipment 10 is shortened. 
[0051] (3) Composition of the fuel cell equipment 110 of the 2nd example : although [ the fuel cell equipment 10 of the 
1 st example mentioned already ] the odorization agent addition hydrogen which mixed the odorization agent 
beforehand is stored and used for the hydrogen bomb 20, it is good also as adding an odorization agent to the hydrogen 
supplied to a fuel cell each time within fuel cell equipment. It is explained below, using the fuel cell equipment of such 
composition as the 2nd example. Drawin g 2 is explanatory drawing showing the outline of the composition of the fuel 
cell equipment 1 10 of the 2nd example. Fuel cell equipment 1 10 is equipped with the composition which is similar 
with fuel cell equipment 10, in the following explanation, gives the same number to the member which is common to 
the fuel cell equipment 10 of the 1st example, and omits detailed explanation. 

[0052] Fuel cell equipment 1 10 is replaced with the hydrogen bomb 20, and is equipped with the hydrogen bomb 120. 
The hydrogen bombs 1 20 differed in the hydrogen bomb 20 of the 1 st example, and have stored hydrogen with the 
high purity which does not contain an odorization agent. In the reducing valve 22 prepared in the passage linked to this 
hydrogen bomb 120, after the hydrogen stored in the hydrogen bomb 120 is decompressed by the predetermined 
pressure, it is adjusted to the flow rate of the request according to the amount of power generation in a fuel cell 30 by 
the mass-flow controller 1 23 . The mass-flow controller 1 23 is connected to the humidifier 26 by predetermined 
passage, and the hydrogen adjusted by the desired flow rate by the mass-flow controller 123 is supplied to a humidifier 
26. 

[0053] Fuel cell equipment 1 10 is equipped with the odorization agent bomb 160 other than the hydrogen bomb 120. 
The odorization agent bomb 160 has stored the odorization agent content hydrogen containing an odorization agent 
(this example t-butyl mercaptan) high-concentration (for example, 10-100 ppm) enough. In this connection, the 
odorization agent content hydrogen of the specified quantity is mixed, the concentration of the odorization agent 
contained rather than odorization agent content hydrogen serves as low hydrogen (it is hereafter called odorization 
agent addition hydrogen), and the hydrogen which has connected the passage linked to the odorization agent bomb 160 
to the passage which connects the above-mentioned mass-flow controller 123 and a humidifier 26, and is supplied from 
the hydrogen bomb 120 is supplied to a humidifier 26. In addition, the reducing valve 164 and the mass-flow controller 
162 are formed in the passage linked to the odorization agent bomb 160. A reducing valve 164 decompresses the 
odorization agent content hydrogen supplied from the odorization agent bomb 160 even to a predetermined pressure, 
and adjusts the flow rate of the odorization agent content hydrogen which mixes the mass-flow controller 162 in 
hydrogen so that the concentration of the odorization agent in the above-mentioned odorization agent addition 
hydrogen may serve as a predetermined value. 

[0054] Here, the mass-flow controllers 123 and 162 are equipment which adjusts the open state of a valve based on the 
result which compared this measurement value with the predetermined set point, and brings the flow rate of gas close 
to the above-mentioned set point while measuring the flow rate of the gas (hydrogen or odorization agent content 
hydrogen) which passes through the passage in which each was prepared. It has connected with a control section 50 
and the information about the above-mentioned set point is inputted into the mass-flow controllers 123 and 162 from a 
control section 50. 

[0055] A control section 50 inputs the information about the amount of power generation of a fuel cell 30 (size of the 
load connected to a fuel cell 30), and outputs the information about the amount of fuel gas which should be supplied to 
the fuel cell 30 computed based on this to the mass-flow controller 123. The mass-flow controller 123 computes the 
above-mentioned set point from the information about the above-mentioned amount of fuel gas inputted from the 
control section 50, and adjusts a hydrogen flow rate based on this set point. Moreover, a control section 50 computes 
the amount of odorization agent content hydrogen which should be mixed in hydrogen based on the information about 
the amount of power generation of the above-mentioned fuel cell 30, and outputs the information about this to the 
mass-flow controller 162. The mass-flow controller 162 computes the above-mentioned set point from the information 
about the above-mentioned amount of odorization agent content hydrogen inputted from the control section 50, and 
adjusts an odorization agent content hydrogen flow rate based on this set point. For example, when fuel cell equipment 
1 10 is carried in an electric vehicle and it uses as a power supply for a drive, a control section 50 inputs accelerator 
opening and accelerator open speed, and should just decide to compute the amount which should be generated by the 
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fuel cell 30, the amount of fuel gas which should be supplied to a fuel cell 30, and the amount of odorization agent 
content hydrogen which should be mixed in hydrogen based on this. 

[0056] In addition, when the odorization agent addition hydrogen which odorization agent content hydrogen is mixed 
by hydrogen and grows into it is spread in the atmosphere and diluted by about 1000 times, the amount of the 
odorization agent content hydrogen mixed in hydrogen is adjusted so that sensing of existence of hydrogen may be 
attained according to the odor of an odorization agent, the above-mentioned set point [ in / the mass-flow controller 
162 / as described above, when the odorization agent content hydrogen stored in the odorization agent bomb 160 
contains the odorization agent (TBM) of the concentration which is 10-100 ppm, so that the odorization agent content 
hydrogen of about 1/100 predetermined rate of the amount of hydrogen may be mixed by hydrogen ] -- setting up ~ the 
odorization agent concentration in odorization agent addition hydrogen ~ lOOppb- several ppm ~ then, it is good 
[0057] After the odorization agent addition hydrogen which odorization agent content hydrogen is mixed by hydrogen 
and grows into it is humidified with a humidifier 26, deodorization (desulfurization of an odorization agent) is 
performed in the deodorization section 28, it is supplied to the anode side of a fuel cell 30, and electrochemical 
reaction is presented with it. 

[0058] Since the fuel cell equipment 1 10 of the 2nd example constituted as mentioned above can sense existence of 
hydrogen according to the odor of an odorization agent when hydrogen is revealed like the 1st example from the 
predetermined passage through which hydrogen passes, it can raise the safety in fuel cell equipment 1 10 more. Here, 
with the fuel cell equipment 1 10 of the 2nd example, in the passage of hydrogen after mixing the odorization agent 
content hydrogen stored in the odorization agent bomb 160 until it deodorizes in the deodorization section 28, when 
disclosure of hydrogen takes place, sensing of that hydrogen was revealed according to the odor of an odorization 
agent is attained. Therefore, if odorization agent content hydrogen considers as the composition which shortens more 
distance of the position and the hydrogen bomb 120 which are mixed by hydrogen while shortening more the passage 
length which connects the deodorization section 28 and the anode side of a fuel cell 30, possibility that disclosure of 
the hydrogen which cannot be sensed according to the odor of an odorization agent will arise can be made lower, and it 

will be desirable. , 1/CA u- 

[0059] Moreover, when the hydrogen bomb 120 which stores hydrogen, and the odorization agent bomb 160 which 
stores odorization agent content hydrogen are separately formed like the fuel cell equipment 1 10 of the 2nd example, 
the concentration of the odorization agent which the hydrogen which passes through the inside of passage contains can 
be maintained at desired constant value (range) by adjusting the amount of mixtures of an odorization agent in mass- 
flow meter, as described above. 

[0060] As mentioned already, when a reactant with an odorization agent is accumulated like [ in the case of using a 
zinc oxide as a deodorant ] at deodorization circles, it is necessary to exchange deodorants and to maintain the 
performance of the deodorization section. Here, the prediction of the stage when deodorants should be exchanged is 
attained by keeping the odorization agent concentration in hydrogen constant like the 1st and 2nd examples. According 
to the operational status of fuel cell equipment, deodorants are exchanged periodically, or when the amount of addition 
of the amount of power generation of a fuel cell 30 reaches a predetermined value, the composition, then the 
management in connection with [ it is good and ] exchange of a deodorant of exchanging deodorants become easy. 
[0061] In addition, also in the fuel cell equipment 1 10 of the 2nd example, like the 1st example, various things are 
applicable and the various deformation according to the odorization agent and deodorant to be used is possible for an 
odorization agent and a deodorant. 

[0062] (4) Composition of the fuel cell equipment 210 of the 3rd example : with the fuel cell equipment of the 1st 
mentioned already and 2nd examples, although [ the hydrogen used as fuel gas supplied to a fuel cell ] stored in a 
hydrogen bomb, it can also be considered as different composition. The composition which stores hydrogen by 
carrying out occlusion to a hydrogen storing metal alloy is explained below as the 3rd example. Drawin g^ is 
explanatory drawing showing the outline of the composition of the fuel cell equipment 210 of the 3rd example. Fuel 
cell equipment 210 is equipped with the composition which is similar with the fuel cell equipments 10 and 1 10, in the 
following explanation, gives the same number to the member which is common to the fuel cell equipment of the 
example mentioned already, and omits detailed explanation. Moreover, fuel cell equipment 210 expresses with drawing 
3 signs that it is carried in the electric vehicle as a power supply for a drive of vehicles. 

[0063] It replaces with a hydrogen bomb and the hydrogen stores dept. 220 equipped with a hydrogen storing metal 
alloy is formed in fuel cell equipment 210. The hydrogen stored in the hydrogen stores dept. 220 is taken out from the 
interior of a hydrogen storing metal alloy by heating a hydrogen storing metal alloy by carrying out occlusion to a 
hydrogen storing metal alloy. About the composition which heats a hydrogen storing metal alloy in the case of the 
ejection of hydrogen, it mentions later. 

[0064] After the hydrogen taken out from the hydrogen storing metal alloy is decompressed by the predetermined 



Page 9 of 11 



pressure with the reducing valve 22 prepared in the passage linked to the hydrogen stores dept. 220, it is adjusted to the 
flow rate of the request according to the amount of power generation in a fuel cell 30 by the flow control valve 224. 
Here, hydrogen with high purity is taken out from a hydrogen storing metal alloy, and in this example, after taking out 
hydrogen from a hydrogen storing metal alloy, it adds an odorization agent to this hydrogen. Fuel cell equipment 210 is 
equipped with the odorization agent stores dept. 260 which stores the odorization agent (this example TBM) added in 
hydrogen. TBM is a liquid in ordinary temperature and the odorization agent stores dept. 260 of this example has 
stored such liquefied TBM. 

[0065] The passage 261 linked to the odorization agent stores dept. 260 is connected to the passage 262 which 
connects the above-mentioned reducing valve 22 and a flow control valve 224, an odorization agent is added so that it 
may become predetermined concentration (lOOppb- several ppm) in this connection to the hydrogen which passes 
through passage 262, and the hydrogen which passes through passage 262 is accomplished with odorization agent 
addition hydrogen. The ejector 266 is formed in the connection of passage 262 and passage 261, and the odorization 
agent of a predetermined rate is added by hydrogen with this ejector 266. An ejector 266 performs mixture with 
hydrogen and an odorization agent by absorbing the odorization agent of an amount according to the negative pressure 
which carried out [ above-mentioned ] generating from the passage 261 linked to the odorization agent stores dept. 260 
to a passage 262 side using the negative pressure generated in the passage 262 through which the hydrogen supplied 
from a reducing-valve 22 side passes. If an odorization agent (TBM) touches a gas, it has the property evaporated 
easily, it evaporates it promptly [ as described above, when it absorbs at a passage 262 side ], is mixed with hydrogen, 
and serves as odorization agent addition hydrogen. 

[0066] The flow control valve 224 is connected to a humidifier 26, and the odorization agent addition hydrogen which 
had the flow rate adjusted by the flow control valve 224 is humidified with this humidifier 26. Then, like the example 
mentioned already, deodorization (desulfurization of an odorization agent) is performed in the deodorization section 
28, and the deodorized hydrogen is supplied to a fuel cell 30 as fuel gas. Like the example mentioned already, the 
remaining hydrogen discharged from a fuel cell 30 after electrochemical reaction is presented in a fuel cell 30 is 
pressurized with a pump 40, and is again supplied to a fuel cell 30 as fuel gas with the hydrogen newly supplied from 
the deodorization section 28 side. , 
[0067] With the fuel cell equipment 210 of this example, in case hydrogen is taken out from the hydrogen storing metal 
alloy with which the hydrogen stores dept. 220 is equipped, the heat produced in the fuel cell 30 is used. Although a 
fuel cell 30 obtains electromotive force by going on the electrochemical reaction shown in (1) - (3) formula mentioned 
already, in connection with this electrochemical reaction, heat produces it in a fuel cell 30. Then, usually, by the fuel 
cell, the passage of cooling water is established in the interior, the produced heat is discharged outside with cooling 
water and the operating temperature of a fuel cell is maintained within the limits of predetermined. The fuel cell 
equipment 210 of this example is equipped with the circulating-water-flow way 278 which circulates through between 
the interior of a fuel cell 30 and the hydrogen stores dept. 220, and hydrogen is taken out by heating a hydrogen storing 
metal alloy with the heat which told and told the heat produced in the fuel cell 30 to the hydrogen stores dept. 220 
through the above-mentioned cooling water. The temperature up of the cooling water which circulates through the 
inside of the circulating-water-flow way 278 is carried out by cooling a fuel cell 30, and it repeats operation lowered by 
heating a hydrogen storing metal alloy. 

[0068] Moreover, the passage reversing valve 272,276 is formed in the circulating-water-flow way 278, and by 
changing these valves, the passage of cooling water can be changed so that it may go via a heater 270 or a radiator 274. 
The heater 270 is equipped with the heater and can heat it by driving this heater to the grade of a request of the cooling 
water which passes through the inside of passage. The radiator 274 is constituted as a radiator equipped with the 
cooling fan, and can cool the cooling water which passes through the inside of passage to a desired grade by 
controlling a cooling fan. When the heating value produced in a fuel cell 30 becomes superfluous compared with the 
heating value required in order to take out hydrogen in the hydrogen stores dept. 220, the passage reversing valve 276 
is changed, passage is changed so that cooling water may pass a radiator 274, and superfluous heat is discarded with a 
radiator 274. Moreover, with the heat told from a fuel cell 30 through cooling water, the passage reversing valve 272 is 
changed, passage is changed so that cooling water may pass a heater 270, and in case hydrogen is taken out from a 
hydrogen storing metal alloy, in running short, before the cooling water discharged from the fuel cell 30 side is 
introduced in the hydrogen stores dept. 220, it heats cooling water. 

[0069] As mentioned already, although the fuel cell equipment 210 of this example is earned in the electric vehicle as a 
power supply for a drive, the power produced according to the electrochemical reaction in a fuel cell 30 is supphed to 
the motor 280 with which an electric vehicle is equipped, and generates rotation driving force m a motor 280. Through 
the axle of an electric vehicle, this rotation driving force is told to the front wheel and/or rear wheel of vehicles and 
turns into power which makes it run vehicles. This motor 280 receives control of a control umt 282. The control unit 
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282 is connected with accelerator pedal position-sensor 282b which detects the control input of accelerator pedal 282a. 
[0070] Although the publication was omitted in drawing 3 , the fuel cell equipment 210 of this example as well as the 
example mentioned already is equipped with the hydrogen sensor 44 which inputs a detecting signal into a control 
section 50 and this. A blower 42, a pump 40, a flow control valve 224, the passage reversing valve 272,276, etc. are 
driven according to the driving signal outputted from a control section 50. Moreover, the above-mentioned control unit 
282 has connected the control section 50, and the various information about the drive of a motor 280 etc. is exchanged 
between this control section 50. 

[0071] In addition, when the electric vehicle of this example is equipped with the rechargeable battery which is not 
illustrated and a load increases like at the time of the slope climb of an electric vehicle, and a high-speed run, it is 
possible to compensate with the power supplied to a motor 280, and to obtain high driving force by this rechargeable 
battery. The heater and the passage reversing valve 272 with which a heater 270 is equipped make ejection of hydrogen 
possible at the during starting of fuel cell equipment 210 from the hydrogen storing metal alloy with which the 
hydrogen stores dept. 220 is equipped by operating in response to supply of power from the above-mentioned 
rechargeable battery, and heating promptly the cooling water which circulates through the inside of the circulating- 
water-flow way 278. Moreover, if the heater with which the deodorization section 28 is equipped also carries out the 
temperature up of the inside of the deodorization section 28 in response to supply of power from the above-mentioned 
rechargeable battery and odorization agent addition hydrogen begins to be supplied to the during starting of fuel cell 
equipment 210 at a fuel cell 30 side at this time, operation of deodorization (desulfurization) will be started promptly 
and it will prevent supplying the component of not wanting in an odorization agent to a fuel cell 30. 
[0072] After each part which constitutes fuel cell equipment 210 fully carrying out a temperature up and reaching a 
steady state, the size of the power which a load requires is judged based on the signal told through a control unit 282 
from accelerator pedal position-sensor 282b, the drive state of each part, such as a blower, a pump, a heater, and a 
valve, mentioned already is controlled by the control section 50, the fuel gas and the oxidization gas of an initial 
complement are supplied to a fuel cell 3 0, and the power of the amount of requests is generated. 
[0073] Since existence of hydrogen can be sensed according to the odor of an odorization agent when hydrogen is 
revealed like the 1st and 2nd examples from the predetermined passage through which hydrogen passes according to 
the fuel cell equipment 210 of this example constituted as mentioned above, the safety in fuel cell equipment 210 can 
be raised more. Here, with the fuel cell equipment 210 of the 3rd example, in the passage of hydrogen after mixing in 
hydrogen the odorization agent stored in the odorization agent stores dept. 260 until it deodorizes in the deodorization 
section 28, when disclosure of hydrogen takes place, sensing of that hydrogen was revealed according to the odor of an 
odorization agent is attained. Therefore, if it considers as the composition which shortens distance of an ejector 266 
and a reducing valve 22 more while shortening more the passage length which connects the deodorization section 28 
and the anode side of a fuel cell 30, possibility that disclosure of the hydrogen which cannot be sensed according to the 
odor of an odorization agent will arise can be made lower, and it will be desirable. 

[0074] Moreover, with the fuel cell equipment 210 of the 3rd example, since an odorization agent (TBM) is stored in 
the state of a liquid, it can miniaturize more the stores dept. which stores an odorization agent. Moreover, when storing 
an odorization agent in the state of a liquid in this way, the concentration of the odorization agent which the hydrogen 
which passes through the inside of passage contains can be maintained at desired constant value (range) by adjusting 
the amount of mixtures of an odorization agent using an ejector 266, as described above. It is good also as mixing 
odorization agent content hydrogen from the first to the hydrogen which considered as composition equipped with the 
odorization agent tank which stores high-concentration odorization agent content hydrogen like the 2nd example, and 
was taken out from the hydrogen storing metal alloy. Moreover, the effect that the management in connection with 
exchange of a deodorant becomes easy by keeping constant the concentration of the odorization agent mixed in 
hydrogen like the 1st and 2nd examples is acquired. 

[0075] In addition, also in the fuel cell equipment 210 of the 3rd example, like the 1st and 2nd examples, various 
things are applicable and the various deformation according to the odorization agent and deodorant to be used is 
possible for an odorization agent and a deodorant. 

[0076] Although hydrogen was stored in fuel cell equipment in the example mentioned already a gaseous state or 
where occlusion is carried out to a hydrogen storing metal alloy, the gestalt of storage of hydrogen is good also as 
storing in the state where do not restrict to these and the states of a liquid etc. differ. The effect that sensing of 
disclosure of hydrogen is attained according to the odor of an odorization agent is acquired by applying this invention 
that what is necessary is just to be able to take out hydrogen as a gas before supplying a fuel cell. 
[0077] Moreover, although that odorization agent addition hydrogen is supplied (after being deodorized) considered as 
the solid-state macromolecule type fuel cell in the example mentioned already, it is good also as using the fuel cell of a 
different kind. Furthermore, the equipment which supplies odorization agent addition hydrogen is good also as 
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supplying odorization agent addition hydrogen to the equipment of the other type which does not restrict to a fuel cell 
and consumes hydrogen. What is necessary is just to carry out supplying the above-mentioned hydrogen to the 
equipment consume, when there is a possibility that an odorization agent may produce un-arranging in the equipment 
which consumes the above-mentioned hydrogen, at this time after removing a component with a possibility may cause 
un-arranging [ which prepares the deodorization section like the example mentioned already, and is included in an 
odorization agent or odorization agent ], or after making it change to the matter without a possibility may cause un- 
arranging. . . A , ■■ 
[0078] Although the example of this invention was explained above, as for this mvention, it is needless to say that it 
can carry out with the aspect which becomes various within limits which are not limited to such an example at all and 
do not deviate from the summary of this invention. 
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ftft^ttsf •sfc«e>©*^tt5*ft»cM-r-5. 

[0 0 0 2] 

[«£*©&«] ft*. <tbT*R*iWi 
f&c&i&su mm'ft;^MJ©{-«ttjT^mftfT7i'5«BS;^ 

<7>^DS^^ic«^7ia^fts-ra^. jLE^m?&ft 

7K^XftltD&3Se-Cl±. 7kUt# 
XCOS^ftS^Lfe^tCioT. ^T^^ttftffll 
«T5Ci^Isn5. 0>JA«. ^¥7-3 2 5 0 7 
5^$g(Ctt. jitl7cLfc7K^^e.7j<ft±B)cL, £bfc 

7K©»(cs^nx?in7c u 7c7K^»ft^ ttrf a zK*&tti 

SS^EtS^tXT^a. 
[0 0 0 3] 

[»9ljW*ftL.fc'5£-r*HH] L^bTi^e.. ft5R» 

Ti^trfft-r-s^s^fe o . se©*i3fi^Jt^6<j^i*tT* 
fcS^tssuT. $ e.7iss^tt©^«*iasnT^ 

g 3 T: £> -5 flfefc t'A^ffili^ (C . TK^ffl© 
WiYE*fttzo fc©TSofc. 7K^©W*&ftStt-&SS^ 
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[oo 04] *5BW©**«i&sfi«tt, coistimmz 

[0 0 0 5] 

[0006] &±<D&oizMi&2nrz*mw<D&i<o* 

-So 

[0 0 0 7 ] C10[)«t-5fe*^M^*lO*3R«J&^«f- 
jWBS fc £ # \z tt, f**#J© A« K cfc o ta^j^ fc*ft 

©Basses Lfca^r, h^jc^ 

[0 0 0 8] #5B9la>» 1 t> 

[0 0 0 9] *5fiW©»lCS)**«»&««t*5^^ ffif 
«U **^ffi^Ufc«»©SttEf*JISOS:* ffl)E*Xk:B 

[ooio] ^©cti&ajat-rntf, ^«&*sR^ffl^ 



fc**^«*»J*iB^*r*ii!j^ea^tt*. 7K 
[ooii] *tc, *mw<Dm i ©**«*e««Jc*^i 

T, flUE7K*BrB^att. I£7K^ 
[0 0 12] *^^©»2 07K3S«jt&^Btt, 

^mmm^mt^m^ ME**if«#a»a. we* 

ft £ , JIM K o T-€-©fiFffi**BB nlffi £ & £ #JI3'J & 

[0 0 13] J^Ji(Di:3tr^$nrc^0^cO^2CO7K 
3R«S&^««. *3IBf)K#a^, ^JCtoT-^^SE 

[0 0 14] rCD^^^*:^CD^2CD7j<:ft#fc$&gS^ 

iz>*)-i>wmisitm&u£izh. §kmz&-D-c7m<Dm 

[0 0 15] **W©*l*«tW»2<0*ill«j|&S«^ 
[0 0 16] £7c, *»W<0»l*5«tr^» 2 

J6BK43HT, S»B**MflHi. MBBrJeoSWfc 
n&MEft*ffl**J*^*«»©5*©*a< tfe— « 

<o«5ejaE»s, WE**^6»*-r*w*«ii»**at 
[0017] ^©j;5a*«ttn«, 

6**©«l&*«»*±EBf3eoS«k:*ViT, ftJMPJ 

**««««36^6**©«lft**»*±EBr3efl!)««*< 
[0 0 18] c©ct5S:**«ft«il:*^T, MEtt 
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[0 0 19] C^T. H9lB#*^MBft^^T*0. 
iWIEI**Sltt. MBtf 68t*t»t* 0 1$ < BiWSI 

[0 0 2 0] SWIflS^tO + fctt. WltlCttai/T 1 

o o ottgSfc#*snfc£SK&*»K«fc -3 

Rj&»tt&ftTlr»*. I' 

ffl ^ -a *it{b'&«««««f^ffl * est * © * te.it -r * C 
tj&tre*. tot, **««6SS«*»&**ofltt&*S 
it & sua*. «t 5 izm&s.mm ^i^sgi 

**CftJlffl*ffl^T*it»-«t^T 

^aj^sfeu* z. <t#%v>o 

[0 0 2 1 ] Sfc. -©=k3^*^«*&SM^*5^T. 

t»fc*H{b£«©«S£]fe#fc<fti*T* - 

[0 0 2 2] *fc, ^©J:5«C*SH««««K*V»T, 
B&SBttHaJI&^Kte, iMriEI$5BSI©fi£*WffliT*ii 

< T* C £j&«T?**. CCD J; 5 twft^S^^ilff T*3» 
[0 0 2 3] **WO»l*«t'CWB2©*»flUft 

fCckO, *i{l*>l*tc«fcoTfc#^©^&£&»' 5 J^£ 
fcD. W*5fe^ttt* 6(C5E^lc5t« 

[0 0 2 4] *5E9§©«»«i&£«tt. **^ft5 
X <h 1£* £^ WT -5 1Mb n X ©«*& Sr S tt . @* 

a&ggT&oT. w*3g i fti>i/i i ^fn^Et©* 

«rE«5tt«ifi«< i»K**fJ«&S« 
[0 0 2 5] ^©J:535i:*5BW©*8»«»*E«fc«k^ 



58«T-5i<*:^T#S. 
[0 0 2 6] #SBijli©**lftHi#i*tt. 7K*$:^0SP 

r . tc «t x - t ©#tta*iBiv»i!B t a * #*so £ > 

H9fE^ft»J©ll»IC«toTBt(fB7k^Si£!S*->^©* 
?5S © A « W *J b£ t T « C £ £ S @ <h T 3 . 
[0 0 2 7 ] £©ck3fc#5^©*3lS&a:£ffi»c<J;n 

3. IZT. ^Jia!l*ftWT'5****aiflT4**8itBS 

^©-grc&oTfcJK. M-^J*^*rT-5*Sl*«a 
jfiT5^88K£^T*s£©^&J&*ig£fc<!:£K:te. ±IB 

[0 0 2 8] 

Mmizm-^zsrFvmfr-T&w-TZo 

1 . fg i mti&m<Dnmnm%iW. 1 o ©it be 

2. 7K*^©#*<tJW*KOV»T 

3. 12 *JSfiSJ©*g=^*»S« 1 1 0 ©EifiE 

4. ^3^mm<onmn^M2 1 o©$tfiE 
[0029] ( i ) i mmmommmmmw. 1 o ©$t 

EE : EI 1 »4. **t«"P***SW«»* 
11 0©«t*S©«l«€r«*5TKWIin?*S. 
11011 *i/t^>^2 0, MJ£#2 2, ^t*PS^2 
4, JPMg§2 6, flft*gB2 8. !Mfi3 0, #>X"4 
0, ^D742, ffiWgB5 0, zkSHr>-tf-4 4£3E&«S 

REgmiTSo etf, c\n*>&mmiz-D\,*Tmm-rz>* 

[0 0 3 0 ] *ffl#>^2 0(4. 7K***X*KJ£-CBTli 
TSBfUSSTSS. **JS^J©^W?&^ 1 

0 >^ 2 0*«»jKT4**»C»4, f^*8i) 

iLT, t-^WW^> (TBM) tflOOp 
pb-iCPPmWjgST^-fe^^tlTV^. Z. 

«ffi^F2 2tt. tK^#>^2 0 t*«T*«»»=K 
(tenT*5D. Cl©git8SSr^bT7K^> / <2 0*^^ 
|&$n-S>W*^Ji^iD7K^*. m^©ffi73(C*T«feSW«C 

TS±fB?ISSlc^^T^)I# 2 2 o fe* 6K:T»E«K 

i8^e>tlT*5D, MJI#2 2Ti®l±^tl7c:#*^J^D* 

*©?3tt*4, Bfa©8»tnSETa. 4 

[0 0 3 1 ] JDS§§2 6(4. m^©r;fSS*^UTe5tfiP 
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fi#2 4t««Lt*o, Rifa<D8fEa^wsisnfc#* 

LTte, rt7*V >#\Z&-iTMM$:ftteo Z£ 

[0 0 3 2 ] RJ|«2 8tt, fifr^SEftS^L'TftlfiS 

2 6t»«l/T60, JnfiUfc#*9J»lni**^»l«S: 
frfci. -Tttto*. RJia5 2 8 »4, **»c*D0bfc±IB 

8rt<T<ffll?*. nmzMLti2 5 Or- 3 0 0X:<D1&!£ 

MIME 5 OfcA*S*i*£#»— n©*tHflH»fc*tJir> 
T»J»ffi5 OBt:-^*B»bT, R*«2 8©rtSRa 

t— ^a. «»«»3 oo^mtf*i;fc^x^;i/ 

[0 0 3 3] c:<0«t5a:RJI«2 8 Ktt*»JSBbD**** 
»£KJfcLT8MfelE»£&tK JW*SB2 8F*jK:a£5. 
t.U*), **t*fcR*«2 836^6»asn*. &43* 

&fr&3fc», R«*«AJffKJtff-r*. 

H 2 -» 2HH2e- 

(1/2) 02+2HH 2 e- - 
H 2 + (1/2) 02 — H 2 0 
[0 0 3 7] *R5W*?fi 30(D77- Kffll'CfiSMM^fiJS 

J*tH8K&tt* R*«2 8£*tt«»3 0©7/-MH4: 

3 0(7)77- K«*6»lH5hfc**^ *>:/4 0 \Z 
«fc^TUPflEanfc«> R*«2 8fc«6bT«r&fc«lft 

*>7°4 0H «|»5 0t»»l/T*D, 
[0 0 3 8]**t>D-44H JftftWAfiHi 10^43 



[0034] mnmm 3 0 a, h^s^ tt»»s©«s 

»««T»0. m^Mfli, 7y-H\ *V-h\ *«fctf 

[0 0 3 5] 3 0 tt, RASS 2 8 £ 

CctoTil^nT^D, zMt#>^2 0^#U&2*1 

fflltt, ©JfPg|55 0 tCJ:oTSg«j$nS^D»7 4 2 (h> #r 
3e©8K»KJ:oT*ll«SnT45D, o^D7 4 2fl± 

xmMmm 300*7- F«T«aMb*RjSK:*]ffl $ n 

To (1) ^te7/-K#JK43tt£RJ?^ (2) SCtt* 
V— F«fc43tt*K/6£*U (3) &\z 

[0 0 3 6] 

- (1) 
H2O ■■- (2) 

(3) 

[0 0 3 9] ffi>J«SK5 Ott. 7^j7D3>ta-J^ 
-tfcL&H31ia»tUT«lJEK*n, CPU. ROM. R 

Z_T\ CPUH T»R£aftt«W^P^7Ai:ao 
THf«a)aiJltti:**tfU, ROMH CPUt*i* 

s:5aJi * 5ifT*r & co f c&g & & z? □ ^ 5 a *>m w 

W^St^«^$n, AtB^^-h^> ^Lfc7K^ir> 
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si:isi;t> ^4^3 o <Dw&\zmt>z>&mzmmm 
[0040] mnmtfo 30 it, m^con^f^zm^nx 

JB^SJi^fctt, IMK5 0B, mm(DT?-t)mm%: 
«*Wfi^2 4 43cfc^n7 4 2tti:^B 

[0 0 4 1 ] ( 2 ) #*^<Btt*£K*fcr3l,>T : fit-h 

ISIOH **ir>tJ-4 4*«AT*3 0, 
fcofc^lcte, <ic7)7KS'tr>1t4 4{cJ:oT7K^^^l 
5 ***>1*4 4**8M»l, 

us k *> s^a* * £ * - £ * i^ift 

mm o&mymof&<D£±&&fa±2 j &z>z£&x ; & 

[0 0 4 2] m?L& 1 o 

{C7K*-fe>it4 4£t£tt£:i£chLTt>. 7K3Hr>1t4 

— hX-f Wif—*s 
3>*-f y^fcttKU «»*»8ilO©fi»S:JIS 

ij-4 4^«ts«»i j « > »e*<ffa:ten-r, ±tBx^-hx 



C£K:J;?K 7K^-tr>it4 4 #*7c ch *_$£P$ LTL^ofc 

o, imiKii ooDje»^{cgg^D^<, 
«5W«»ss i o <oj&mzi,*z>mm%iz£z>Tm j pfr\z 

[0 0 4 3 ] £f c> 1 0 tt, # 

^»J$:^7K^(Crg'&bfc±T7jc^#>^2 OrtlCflrjK 

[0 0 4 4] Z.ZLX, #*Kffi^T*f*:M9£UTfck 

pjfiBttfecDsa^-r*. wiisiii/TH .lib 

mmm^ffl&\sfct-'73 L )\>*)Vt>-7$>> (TBM) CD 
{til, fh7tFnf^7x> (THT) S^^^HJ" 
JUyy-i^ (DM S ) > JZ?-)V* 

[0 0 4 5] dCDJ^K, «JMHfcUTfflV^Ct39«T 
[0 0 4 6] *^l^J^)«f41*81 1 0 T»4» Bft*SB 

^^& v <h b t & ^ i; , ± t Biw^sy <^ h 

39tRH (RSI) -r*tttB««ttT-r*fc», ±K*W1» 
SMI 0K1*^T»4, (Ktt) T^ttf^fiTbT 

^ichWtt^o R*-r*ttHB36«ttTLTU*5Wfc: 

R*#j*xai"rs«idc^LTtt, Bf^iaasw 

1 0 &a<E"r*^<t^R*«l<OS£l(lS:fT)ft'5 Cl 
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[0 0 4 7] £Z\Z. *M«tM110t 
tt, Btt*SB2 8Kb — ^SrlStt* C^t-^ia^Tli 
^g&2 8f^l^Jn^LTrtSBrUS^^CDSitlBH (2 5 

o-3oot) tbti^fc^ #*aw;:*$nsfift 
J£ <t BtfbESB £ ^ 6 finite £ £ ^ £ JKiC^ffitt £5fc# 

tt*3te»^«ff-T S - £ K <t 0 , IH*»;Mtt**fr& 5 

[0 0 4 8] Sfc, ±e*JM»m*. g^b3ifc v £:ffi^T 
IK* (SftBt) Srfirftofc**. »ft**i*T«**tfa:5 

[0 0 4 9] #**«** RJfiUfcJc'S^^Jw 

«6Sc Sr**?" £ <D iZ fB. 5 t> <D~C \tU < , 7 V^b-aWd: 

*^<0fc<0£B§*SLfcO* {b#JEJ6&<!:«: 

STs^^^fB^&^i^ft^^R^fts*^^^ ass 

[0 0 5 0] iEUfc^-SttftJiaiKOJift^ctS 



7K^aK>^<2 0^b^*SB2 8 ST©«ttK43<^T** 
USB 2 8^:»Hi8il OOTy-Fttdi^ilt^ 

[oosi] ( 3 ) » 2 nm&KDmmm&w no© 

SSfiE : gtiS Ifci 1 *»J^)»tMS 1 0 ^ 
»ft*»JSS^Lfc#A»J*llP*5ll*, 7]<^^>^2 0 

«>• KiMSi i on, wtftgn o^fi^T 
^ttsti o t&m-rzBWztemv&^&tfisTs 

[0 0 5 2] rai^gll 1 0H 7K^^>^2 OK 

fux*^/^ i 2 o ^fA^o frm^y^ i 2 o 

1 2 o ftjr»a$nfc**«> e<d**tP>^ not; 

mm^%ffi&izWLrt*>nrcMj£ft2 2\z^x. mmo 

J±t}\zmJ±£nfr'&. 7^7D3>hD-7 12 3 (Cct 

I$n^o 7X7n^>hD-7 12 3H @fr^©86K 
d — ^ l 2 3-eBfS(DiK*Jcpfii5$nfc7KSltt. SpS§§ 

2 6 \zmf&'£nz>o 

[0053] mmnmmm non ^m^>^ 120 

^hou 1 0 - 1 0 0 p p 

m) ott**i (**Jfi«Ttt, t-^;u^;u*^ 

#>^l 6 OKttttT <58H»te. ±!B-7X7DD>hP 
-7123 t SPSS 2 6 t*tt«"rs»BIC««UT* 

d> tk^#>^i 2 o^6«fe«&sns*iR«, zi(Dmm 

te> MEE^l 6 4^tf7^7D3>hD-7 16 2^ 
Rtt&ftTtr**. S1£#164H MSJ*>^16 0 

VX7D3>hD-7l62H ±fH^?Rl^Sn* 

^-r <& ****** © eu * n -r § • 

[0 0 5 4] C1C1T> 7X703> hO— 5 1 2 3&ct 

r/i 6 2«, ^n-en^E^&nfcSKKSSifi-rs^fx 
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t>T#©Pfl**tt&£iJfgi5LT. #X©8itS£±fet8:5£<S 
l:i6^^5glT*5. 777D3> hO — 7 1 2 343 
cfctf 1 6 2(4. WW 5 0 (Ctg^LT*>r). ±l3KJ&fll 

[0055] (bhbss 5 o »4, jRwttt 3 o ©fg*s ok 

-7 12 3fcHi;*r$"*. VX7D3>hD-5 12 3 
*«i£*SWfirr-5. $<J#P3B 5 0 (4. ±IE«S»««1 

7oa>hn— 5 1 6 2Kffi;*rr3. ^7D3>hD 

«\ MiMti i o %nf5.&W}mzmm.is. mmm 

t»tl/Tlv»s«^i:tt. ifiifiwsott, 7f-fe;HB 

•m 3 o ■casm-r^**-*'. S8**mm 3 o treys-r^^s 

[0 0 5 6] zK*«Cfg-&-r-5f i t*?PJ-&#*^©» 
zKifca*, ^SWZiKSStL-Tl 0 0 OftiS^R^tlfc 

1 6 OrtKRr*SnsttJWH$«****l 0~ 1 0 0 p 
pm©ISffl#*ffl (TBM) $ttLT^5i^l: 

«, *3St§© i o o #© i mmom^m^n^M^ 

©ttA&JiSSS: 1 0 0 p p b~$cp pmimtfi^. 
[0 0 5 7] 7K*lC#^mW7K*75^^$tlT^^# 

8»:*t>Taa* (tt*jw©iw«E> *«ff<tt>ti.. *»«» 
3 o©Ty-Fiij{c^$nx. *awfr¥RjSK:«sn 

[0 0 5 8] ^±©±^tc^^n/t^2Hig0y©^ 

Tit $2%fi«|CDl^«il!lStl 1 ot 
(4. tt9km#>^l 6 O^BfJKUfcf+Uffl^***** 



*bt, H&JISB2 8 3 0®7/- Kflfl <!:«:« 

urr* ssK* * J: o e < -r * t * c . ft * ** 
o«<-r-6«j*tr*JS:e.tf. #*«i©*aic«fcoT« 

[0059] £tc. $ 2 mmm<Dmnmmmm 1 1 o © 
£oiz. i 2 o <t. 

***S:»]KT-Sl**ay#>^ 1 6 0 ihdWJfl 

[0 0 6 0] SE»bfcJ:'5JC. «{kffi»*R*fflli LT 
£to-&ij^fc(4. fltt*?H©35f»&ffittr3T]K*«©ttfi6 

tt, «f4«?&3 0©aS«©«M*«3f3£©«[taU*: 
©3SM t H to 3 «S <h U Z> o 

[0061] f^2mmm<^mnm.mmm hoc 

*^J^jSU^a^©^^pIsgT$.«.„ 
[0 0 6 2] (4) $3^1»®im^l2 1 0® 

: u$ bfciB i *5 £zfn 2 mmmo^mmmm^mx' 
it. mmnmzmf&-?z>timjJx t. uxm ^z>*mte. 

*m#>'<lzWrm-?Z>Z\i:i:Ltc.&. mte&ffil&£TZ> 
*mi$iM^$i\zv%.nmkZ>Z.£ 
K«fcoT«A**fifc£. W. 3 mMMiz LX^Tizmmt 
-5„ 12 3(4, ^3*JS^J©^m?fe»fB2 1 0©^© 
W*^to-TSiBJI2lTfe-5o M*4m?tfeSS2 10H 
fHigtl 0*J:«1 1 0i«filtSi«SfiT* 

*aT£BM4(~(4|lJlC#*i£ttLT. 

Sfe, 0 3X11 »4«gi2 1 0?^\ $fiffl 

toUTI^-5. 

[0 0 6 3]MlM12 10l:li, 7K^^>^(Cf^ 
AT. **»IR-&&*fllA***»*fiB2 2 0*«»tt6 

B?jlg|52 2 0 C»JKLfc**tt, 7K*»*^**iP*ft-r 
^Clitri^T. 7K*©^^©rtffl5^6^Dlll$tl 

^O^T«^j$-T-5. 
[0 0 6 4] **!8I^*6ill 0 ffl3ftfc**lt * 
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^J:oT^©BE*tC«/E$nfc«. rjSSIESI^ 2 2 4 

detox, miiik3 oTco^matcjscfeRffa^^fi 

»J©j»lP&fTft3. *R»«flSB2 1 OH 7K^JC^Sn 
(*^J6fi»JTttTBM) *B?*t"*f***flBr 
J^gB2 6 0 ^T^^ TBMI1 fi8T1i«#T'S 

[0 0 6 5] 2 6 0 K«8lrr *8tt& 2 6 1 

te, ±B«E#2 2taE*WS#2 2 4t«:ttl«-rft» 
g§2 6 2 K^LT^O, £<0&ficffifc:451/>T. 8EK 2 
6 2 Sj5ifl^S7KsSJw3ftbTRlf5e^»ffi ( 1 0 0 p p b 
~£fcppm) fcft*<fc 3 U 8IE8&2 6 2 

8KK2 6 1 £<0«l»ffilCfclX-t?^2 6 6dW6nT 

fflij^s«iiesn«**3&«fla"r««BS2 6 2rt^5B^-r 

**EE*3PJfflUT, «A«UB s jKffl2 6 0JC«Sl*-r*SiE8S 

ss2 6 2M\zm^&tsz£tz£Y)* 7kmttt9m£<Dm 

-Br&'frUoo tt9kM (tbm) gftHSnsiSg 
2«fcKtij&*nfct#fcttiS^*^-»^fcUT7K*ifi 
[0 0 6 6] yjttSi^S^ 2 2 4 «JPSS 2 6 CfefLT 

;bo, OEMS?? 2 2 4»CctoTat**«nai5snfcf** 
au^iPTKSin £CDjjnag2 6Tipa$nSo ^-<a^ 

R5£Lfc*Jfi«i:ra«^, R*»2 8Ki3^TBB* (# 
3 0lC*»^tUT«»an«. 3 0K*3^ 

o^oTirom^n, *rfcKiK*»2 8«*6««ssn 

[0 0 6 7] #^!&0J<B^Sffcgfi2 1 OTte, 

Bur, Mfik3 0T4i;fci^wiTi/^c 

ffi3 0H gfj^Lfc (1) - (3) ^Z^lsTzmmit^ 
1 0 tt, 3 0 (Dte&iifcmf&mU 2 2 0 COF^ISR 

toDpji*«ai"rs>&ai*aEB2 7 8s«at*d, 



mm.3 0T^i;fcJR«:±IB^*S:^UT**ffi s iKBS2 

2 0 (rex., eAfcJIRtcfcoT7KS!lKjK^S:ln«l-r* 
££T**£*0ttiL,Tl>*. ^SP7KrjftFS2 7 8|*]£fli 

It. 

[0 0 6 8 ] Sfc, »SP7KoSSS2 7 8fc»4»tK«3E#2 

72, 2 7 6*is^e>nx43 0, ^ne^aoti 

^C^ICctoT, »»»2 7 0*3W4;tt*&«2 7 4* 

lgi:Mt^Ci^T#^)o 7Kmfff»gK2 2 0(343^ 

3 0T^i;^llft**il*J<h^^><h#{C^, «£8S^5E#2 

7 6^0MT, ^SPTK^SScHSiSi 2 7 4£iIjg-T£J; 
■3fc«K£se5eu ilMttjM«:ttMH2 7 4l:iot« 

*«1PJ»»2 7 0 *&iBT£cfc3lcS£gg£:gE5EU 
*3 0fflJ*&#ttlSnfc?&«I**<7K*W s jKffl2 2 Ortfc 
m\t$tlZ><D\Z9tiLr>X. tfWflTKSrSPS&TSo 
[0 0 6 9 ] KSEUfc«k5^. **lft«lO*B»«**« 

2ioii iiiaiiiitiTtai&wicJftsftT^ 
3 o^*3frt^«st^jEjs^<toT*i; 

fc«;fctt, tXgWAmst-? 2 8 ot:M3 
n, 2 8 0 {C^V>T[eIfeigtt^^:^^$1±^o CI 

j]£UZ>* COT-^2 8 0H fMff £B 2 8 2 OfMft 
^Stf^o S9IBSB2 8 2H 2 8 2 a 

8 2 b&i^feSl^tlTV^o 

[0 0 7 0 ] 0 3TttlE«S€r«IB&Lfc^ #^S£#J£>$* 

$Jg&5 0 43cfc^Cn{w^tHm-^^A^T^7l<^i3>^4 
4£«X.T^£o ^P742, #>"7°4 0, rjft»PS# 
2 2 4, 8fcBMBE#2 7 2, 2 7 6fttU *J!W«P5 0 

IBAHE P^S 2 8 2 H fMffllffi 50i fcgg^ IT* 0 , d 
<D*Jffllffi5 0 hCDm-C^-Z 2 8 0©B»&t*i:S8n 
co«fgc7)^ 0 ffi 0 £ LTl^o 
[0 0 7 1 ] ^43, **«0»J©««e»*tt. EI^Lfc 

^2*t»tf*Tio, «ae»#©*aa*^iB 

*tii:«toT^-^ 2 8 0 CM1-§SA?:?i^, iS 
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J f»*^CiPlRiT'5Cli:t-«koT. 7K*Br)Kffl2 2 0 **fllA 

zicot^, U9kU2 8d««^at-^fe±lB2^c«»7&^ 
6«*0Dflt*&*SWTK*BB2 8rt€r#»U «*H* 

gf 2 1 o©jB»^^^**jasjp*aid«*»««&3 oflj 

^«*&$nS6«)*t. **»*>£«* (Bi«) ©ttf^SBB 

[0 0 7 2] 210 SrWjStrSftW**^ 

>3>ir>1t2 8 2 b^e>fMffllS»2 8 2^LTgi 

[0 0 7 3] J^±<Dcfc5fC*^$nfc*^lfi0U©jK5**tt 
MI2 1 OKctntf* ^l*5ct^Sg2HJS^J < i:|p|«l 

-e&Zfctb. »41«12 1 0JC43^S^±tt*cfct) 
|r]±S1£* C-T\ «3||JE0JOD^« 

MS2 1 OTH 2 6 OKBffcLfcft* 

»J«r**t-il'&bTA^, K*BS2 8 "ritt^Srff ^5 * 

if^7^ 2 6 6 £M!±#2 2 <t(0E«SrJ:tUS<-rs«J5E 

[0 0 7 4] m 3 5IJfi«(D«S»«»«»2 1 0 T 

tt, (TBM) tt«fls©JKIB-ClrJ>E-r*fc«), ft 

^©•fc3lc{t*»J*«K#©tt»^trJK"r*«-&»3 
t>, iiBLfccfcifclXif^ 2 6 6 Sfflt^Tftllffl^ffl 

*<t*»JO*«S:Bfao-5t« ((0«SB> ir«^d<h^ 
T^^ 0 t)^ckO> S2^J60y<hH«K:, ntttoft* 

7K*©»^^e®OUibfc7K3Sfc»UTft^J-&W* 

mmmtmmiz. *3RKii^aft*ffl<0»«&— 



[0 0 7 5] fciS. !£ 3 ^Jg0UCOj«S*4««&3Sfi 2 1 0 H 

#»*»*■* o t> (o^affl ^jffiT * o r , « ^ * ft* 

[0 0 7 6] RaiL&*16«Ttt, «W1i»««lC*5^ 

^iSfflT^)- ch^i:oT. ft*»<D*«K«fc-3T*5liflD 

[0 0 7 7] KJz6Lfc**«-Ctt. ft*#J*ftl7K 

**« (R*sn&«»:) ftftSn^OBHftSi^ffli 

«s»«»«risst>©-ett«i:<, *m&mn-r*mt 

©Jfi«JC»LTftJIS«SJlP** tWIft-T* - £ £ LT t> 
An. ±lB**ft«*T*S«K:*^T, ft 

*«i*^«b-& * * c * *s -en*** § ic «u ua> u fc 
uss^j £ mm \z kusp tR^ ft** * * ^ ttft*a * 
^$*n«»^»-&fe5i#iBii'r45*n©**«^*«(D 

H^&ftK* ^F«^ft5l#iB^'r45*n©Jft 

[0 0 7 8] £t±*KW©*16«^ov^TRMUfc*^ 
*58W4^5 Ufc*Jfi«^<pT*IB5E*n*t)©'rtta: 

[0®<DfSWj:!ft93] 

[01] *5Bfl©ffIft-*i«T*5i»*ttSl 1 
OO«^(DmB§^«^)Tift0^glT*^o 
[0 2] % 2 *jKM<Oj|IB»««SB 1 1 0©M(DW 

[0 3] »3«ffiMO%»«%SB2 1 0©«fiK©«BS 
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